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(54) Light source for white color LED lighting and white color led lighting device 



(57) A white LED lighting device and a light source 
(3) for white LED lighting that enable an energy-saving, 
maintenance-free operation while ensuring ample illu- 
minance. 

Structure of a light source (3) for white LED lighting, 
constituted by: inserting and holding a plurality of white 
LED elements (11) in holding holes in a reflective plate 
(9), said plate (9) being constituted by providing a re- 
quired number of said holding holes, in a matrix-like ar- 
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ray of prescribed pitch, in a plate (9) of shape corre- 
sponding to the illuminating surface of a lamp body; fix- 
ing said plurality of white LED elements at locations 2 
to 4 mm behind their respective electrode portions; at- 
taching the positive and negative terminals of the white 
LED elements to a base plate (1 0) for the LED elements, 
said base plate (10) being disposed parallel to and di- 
rectly behind the reflective plate (9); and forming, at the 
positive and negative terminals, a series-parallel elec- 
trical network suitable for the applied voltage. 
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Description 

Field of the Invention 

[0001] The present invention relates to a white LED 
lighting device suitable for application to illumination 
lamps, and specifically to street lamps installed in public 
places such as streets and parks. The invention also re- 
lates to a light source for white LED lighting, for use as 
the light source in the aforesaid lighting device. 

Description of Related Art 

[0002] Illumination in streets and parks has conven- 
tionally been provided exclusively by incandescent 
lamps, mercury lamps and fluorescent lamps. However, 
because these light sources have a relatively high pow- 
er consumption, the utilization of light emitting diodes 
(LEDs), which consume much less electric power than 
fluorescent lamps, has been studied as a means of sav- 
ing energy. Nevertheless, due to some of their charac- 
teristics, such as strong directivity (being a point light 
source) and the glaring quality of their light, LEDs are 
not regarded as suitable for outdoors and other types of 
lighting and hence have not become widely popular in 
such applications. There are, however, some examples 
of prior art relating to LED lighting devices in application 
to indoor and outdoor use (see, for example, Reference 
1 below). 

[0003] In response to this situation, the present inven- 
tors have previously proposed a novel lighting device 
which uses LEDs as its light source and which will pro- 
vide an LED lighting device that will save energy and 
also be more suitable for streetlights etc. (see, for ex- 
ample, Reference 2 below). 

Reference 1 : 

[0004] Japanese Unexamined Patent Application 
Publication No. 11-213730 (p.2-3, paragraphs 9-14, 
FIGS.1,2and 3) 

Reference 2: 

[0005] Japanese Patent Application No. 
2002-007762 (p.5-7, paragraphs 8-12, FIGS. 1 and 2) 
[0006] The lighting device of Reference 1 has a plu- 
rality of LEDs and is provided with a hollow light-guide 
plate directly below these LEDs. It is also provided with 
a support for supporting this light-guide plate along its 
center axis. A diffusion layer having diffuse reflection 
characteristics and diffuse transmission characteristics 
is formed on an inner surface of the light guiding part of 
the light-guide plate, and a diffuse reflection layer is 
formed an a surface of the support. The LEDs are ar- 
ranged along the upper end of the light guiding part. 
[0007] However, numerous problems are encoun- 
tered in connection with illuminance and product cost in 



the case of this Reference 1 lighting device. Namely, in 
order to obtain a planar light source from a point light 
source LEDs, such a lighting device requires a special 
structure, namely: "provision of (i) a light-guide plate for 

5 a plurality of LEDs, this light-guide plate having a light 
guiding portion obtained by forming, an its inner surface, 
a diffusion layer having diffuse reflection characteristics 
and diffuse transmission characteristics, and (ii) a dif- 
fuse reflection layer parallel to this light-guide plate". 

10 This requirement not only leads to a higher complexity 
of structure but also results in optical attenuation in the 
transparent light-guide plate, leading to poor efficiency 
since a large number of LEDs is needed to obtain a suf- 
ficient illuminance. Moreover, a globe to cover these 

'5 parts is essential for outdoor applications. 

[0008] On the other hand, in the Reference 2 lighting 
device (hereinafter termed the "previously proposed 
lighting device"), a plurality of LED elements are fitted 
in a distributed arrangement by being removably insert- 

20 ed in a bullet-shaped hollow container-like LED holder 
unit having a 5-layer structure, said LED holder unit be- 
ing mounted. Integrally and coaxialfy with a removable 
lamp base, an a general-purpose socket; wherein elec- 
trical connection and disconnection from the lamp base 

25 can be achieved by insertion and removal of these LED 
elements; and a transparent, bullet-shaped cover is re- 
movably mounted on the outside thereof so as to form 
an illumination light with an overall bullet-shaped lamp. 
[0009] Although the previously proposed lighting de- 

30 vice having this structure achieves its intended object of 
providing an energy-saving light, a number of problems 
still remain to be solved. One of these is the risk of ex- 
cessive stimulation to pedestrians' eyes due to the rath- 
er high intensity of individual lights, resulting from a 

35 structure in which point light source LED elements are 
distributed around the periphery of the LED holder unit. 
Another problem is that because a conventional LED el- 
ement is highly directive (i.e., light is output over a nar- 
row angle), it is difficult to obtain a wide overall spread 

*o of light. In other words, the irradiation range (i.e., the 
illuminated area) per lighting device is small, with the 
result that more lighting units have to be used to illumi- 
nate a unit area. 

[0010] The present invention has been made in the 
45 light of the above-mentioned facts. It is accordingly an 
object of the present invention to provide a white LED 
lighting device such that (i) the lighting unit configuration 
and design promotes the dispersion of emitted light, (ii) 
ample illuminance can be guaranteed without increas- 
50 |ng the number of LED elements, and (iii) an energy- 
saving and maintenance-free lighting device can be ob- 
tained. It is a further object of the invention to provide a 
light source for white LED lighting which is optimal for 
use in said white LED lighting device. 

55 

Summary of the Invention 

[001 1 ] To achieve the above-mentioned objects, the 
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present invention as claimed in Claim 1 provides for a 
method of assembling a light source for white LED light- 
ing, said method comprising the steps of: (i) inserting 
and holding a plurality of white LED elements 1 1 in hold- 
ing notes in reflective plate 9, said plate being constitut- 
ed by providing a required number of these holding 
holes, in a matrix-like array of prescribed pitch, in a plate 
of a shape corresponding to the illuminating surface of 
lamp body 1 ; (ii) fixing these white LED elements 11 at 
locations 2 to 4 mm behind their respective electrode 
portions 12; (iii) attaching the positive and negative ter- 
minals of white LED elements 11 to base plate 10 for 
the LED elements, said base plate being disposed par- 
allel to and directly behind reflective plate 9; and (iv) 
forming, at the positive and negative terminals, a series- 
parallel electrical network suitable for the applied volt- 
age. 

[0012] According to this invention, by providing com- 
mon reflective plate 9 at a location 2 to 4 mm behind the 
electrode portions of white LED elements 11 arranged 
in a matrix-like array of prescribed pitch, and due to the 
apparent increase in the number of white LED elements 
1 1 and the effective optical reflection an efficient and 
loss-free frontal irradiation is provided. This makes it 
possible to maintain ample illuminance while minimizing 
the number of white LED elements 11 . Accordingly, this 
light source for white LED lighting is advantageous in 
application to white LED lighting devices such as street- 
lights. 

[0013] To achieve the above-mentioned objects, the 
•present invention as claimed in Claim 2 is a white LED 
lighting device consisting of: (A) tamp body 1 provided 
with lamp casing 7, colourless transparent globe 8 
matchingly fixed to an opening in the bottom of this lamp 
casing 7, light source 3 for white LED lighting housed in 
lamp casing 7, and light source controller 6 likewise 
housed in lamp casing 7; (B) lamp support 2 for support- 
ing lamp body 1 in an attitude or position such that the 
illuminating surface of the lamp body is directed down- 
ward and its axis in the longer or longitudinal direction 
extends forwards with a slight upward tilt; and (C) power 
source device 4 housed in the lower part of lamp support 
2 and serving to supply electric power to light source 3 
for white LED lighting; this white LED lighting device be- 
ing characterized in that: (D) lamp casing 7 and globe 8 
have, in those parts facing light source 3 for white LED 
lighting, a transverse sectional shape which is rectan- 
gular in rear portions 7A and 8A that lie towards mount- 
ing base 13, the sides of said rectangular shape which 
are parallel to the above-mentioned longer direction be- 
ing the short sides, and which is an elongated trapezoid 
in front portions 7B and SB that are adjacent to the rear 
portions; (E) the inside of the illuminating surface of 
globe 8 is smooth surface 17, the outside is longitudi- 
nally banded concavo-convex surface 18 consisting of 
adjoining ridges and valleys alternating in succession 
with a pitch of a few millimetres, and the illuminating sur- 
face of globe 8 as a whole is formed as a curved plate 



with bilateral symmetry whereof the bottom is the center 
line in the above-mentioned longer direction; (F) light 
source 3 for white LED lighting is constituted by: (i) in- 
serting and holding a plurality of white LED elements 11 
s in holding holes in reflective plate 9, this plate providing 
a required number of these holding holes in the form of 
a multi-row, multi-column array of prescribed pitch; (ii) 
fixing white LED elements 1 1 at locations 2 to 4 mm be- 
hind their respective electrode portions 12; (Hi) attaching 
w the positive and negative terminals of white LED ele- 
ments 11 to base plate 10 for the LED elements, this 
base plate being disposed parallel to and directly behind 
reflective plate 9; and (iv) forming, at the positive and 
negative terminals, a series-parallel electrical network 
is suitable for the applied voltage; (G) reflective plate 9 and 
base plate 10 for the LED elements in rear portions 7A 
and 8A are formed into a bent plate having a wide half- 
angled gutter shape corresponding to the above-men- 
tioned curved plate; (H) reflective plate 9 and base plate 
20 1 o for the LED elements in front portions 7B and 8B are 
formed into an elongated trapezoidal flat plate corre- 
sponding to the abovementioned curved plate; and (I) 
the Intrinsic irradiation range of lamp body 1 is enlarged 
an the basis of a synergism between the optical reflec- 
ts tion capability of reflective plate 9 and the optical refrac- 
tion capability of the corrugations and curved plate of 
globe B. 

[0014] The present invention, as described above, 
provides a design which is suitable for outdoor lighting 
so devices such as streetlights. This suitability derives from 
the fact that the illuminating surface of globe 8 has over- 
all a thick quasl-T" shape consisting of a wide rectangle 
at rear portion 8A and a narrower tapered trapezoid at 
front portion 8B t thereby giving light distribution charac- 
35 teristics wherein maximum brightness is obtained im- 
mediately beneath the lighting device and brightness 
decreases gradually towards the periphery. The inven- 
tion also creates a synergism between the optical reflec- 
tion capability, provided by reflective plate 9 and restrict - 
<o ed to the forwards direction, and the optical refraction 
and diffusion capability provided by the corrugations 
and curved plate of globe B. On the basis of the above- 
mentioned design and synergism, the effective Irradia- 
tion range of the present invention as projected onto the 
45 ground - measuring this range outwards from a point di- 
rectly below the lighting device - is an approximately el- 
liptical shape whereof the width is greater than the 
length from front to back. This is evident from a diagram 
of actual measurements showing illuminance distribu- 
te tion, to be described hereinafter. Accordingly, the 
present invention can provide an illuminance distribu- 
tion with an enlarged irradiation range and which is 
therefore Ideal for streetlights. Moreover, the present in- 
vention can provide a lighting device which compares 
55 favorably with a conventional fluorescent light in terms 
of energy consumption. This is because It is clearly dif- 
ferent from a cluster of spotlights or the like, in that the 
entire illuminating surface of globe 8 shines with a uni- 
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form brightness which is gentle on the eyes. 
[0015] To achieve the above-mentioned objects, the 
present invention as claimed in Claim 3 is the white LED 
lighting device of Claim 2, wherein solar cell 5 is mount- 
ed and fixed at the upper end of lamp support 2; power 
source device 4 is provided with a storage battery; and 
light source controller 6 is provided with automatic volt- 
age sensing means for sensing the output voftage of so- 
lar cell 5, and with automatic electrical storage means 
which uses the automatic voltage sensing means to 
cause electric power obtained from solar cbII 5 to accu- 
mulate in the storage battery. 
[0016] The present invention, as described in the pre- 
vious paragraph, eliminates the need to lay power ca- 
bles. This is because all the electric power required to 
power the lighting device during the night can be sup- 
plied by means of solar energy alone. The invention 
therefore also makes a significant contribution to reduc- 
ing the consumption of electric power. 
[0017] To achieve the above-mentioned objects, the 
present invention as claimed in Claim 4 is the white LED 
lighting device of Claim 3, wherein lamp support 2 is 
formed from a hollow pipe and provided with an air vent 
in the pipe wall close to the upper end, thereby enabling 
the hollow portion to produce a chimney effect so that 
heat generated by ambient air temperature can escape. 
[001 8] The present invention, as described in the pre- 
vious paragraph, prevents temperature rise in the stor- 
age battery housing space, such a temperature rise hav- 
ing a potentially adverse effect an the battery, thereby 
extending battery .life and improving the reliability of the 
white LED lighting device. ■ 

[001 9] To achieve the above-mentioned objects, the 
present invention as claimed in Claim 5 is the white LED 
lighting device of Claim 3 or Claim 4, wherein lamp body 
1 is provided with metal heat shield plate 16 mounted in 
the form of a sunshade directly above lamp casing 7 but 
leaving a slight air gap between the heat shield plate 
and the lamp casing. Further, the present invention as 
claimed in Claim 6 is the white LED lighting device of 
Claim 5, wherein lamp body 1 is provided with air inlets 
19 and air outlets 20 in the rear and side faces of the 
side plate of rear portion 7A of lamp casing 7. 
[0020] The white LED lighting device according to the 
invention as claimed in Claim 5 and Claim 6 suppresses 
temperature rise inside lamp body 1 during direct expo- 
sure to sunlight and during high summer temperatures, 
thereby stabilizing the performance of light source con- 
troller 6 and white LED elements 11 , which are sensitive 
to temperature conditions, and improving device relia- 
bility. 

Brief Description of the Drawings 
[0021] 

FIG. 1 is an overall view of a white LED lighting de- 
vice according to an embodiment of this invention, 



with FIG. 1(B) being a front view and FIG. 1(A) a 
right side view. 

FIG. 2 is a side view of lamp body 1 of FIG. 1 . 

FIG. 3 is a bottom view of lamp body 1 of FIG. 1 . 
5 FIG. 4 is a rear view of lamp body 1 of FIG. 1 . 

FIG. 5 is an exploded perspective view of lamp body 

1 of FIG. 1, seen in an angle from below. 

FIG. 6 is a perspective view of lamp body 1 of FIG. 

1 , seen from the side. 
10 FIG. 7 is a schematic vertical sectional view looking 

through the width of the rear portion of lamp body 1 

of FIG. 1 . 

FIG. 8 is an enlarged partial view of light source 3 
for white LED lighting, shown in FIG. 7. 
f* FIG. 9 shows the illuminance distribution as meas- 
ured during operation of a white LED lighting device 
according to an embodiment of the invention. 

Description of Preferred Embodiment 

20 

[0022] An embodiment of the invention will now be de- 
scribed with reference to the accompanying drawings. 
FIG. 1 is an overall view of a white LED lighting device 
according to this embodiment, with FIG. 1 (B) being a 

25 front view and FIG. 1 (A) a view from the right side. The 
white LED lighting device illustrated in FIG. 1 comprises 
a lamp body 1 , a lamp support 2, a power source device 
4 and a solar cell 5. Lamp support 2 is for example an 
upright single-column stainless steel support composed 

30 of a lower bearing portion 15 and a pole portion 21 , and 
has a protruding support arm 14 situated either on an 
intermediate portion of the support but nearer arranged 
to the top, as illustrated in FIG. 1 , or at the top of the 
support. Lamp support 2 may be used, for example, as 

35 a street light support, in which case it is erected on the 
pedestrian sidewalk near the roadway shoulder, with 
support arm 14 projecting out over the sidewalk. 
[0023] Power source device 4 is provided with the pur- 
pose of supplying electric power to light source 3 for 

40 white LED lighting (hereinafter termed simply "light 
source 3"). Light source 3 is located in lamp body 1 and 
will be subsequently described. A storage battery such 
as a long-life control valve type lead storage battery is 
used and this is housed in a prescribed vacant space 

« inside lower bearing portion 15 which constitutes the 
bottom of support 2. It may be noted that it is also fea- 
sible to provide power source device 4 with an inverter 
(a DC-to-AC converter) In addition to the above-men- 
tioned storage battery, so that in the event of emergency 

so operation being necessary, electric power can be re- 
ceived from a low-voltage distribution line. 
[0024] Solar cell 5 is installed an the top of lamp sup- 
port 2, being fixed in a direction and at an angle of Incli- 
nation such that it readily receives the maximum amount 

55 of sunlight Solar cell 5 is selected from the three types 
available (polycrystalline, singlecrystai, single-crystal/ 
amorphous), a suitable type being selected in accord- 
ance with installation conditions. A circuit is constructed 
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in such manner that the power obtained from solar cell 
5 is accumulated in storage battery 4 via light source 
controller 6, which is not illustrated in FIG. 1 but will be 
described hereinafter. It may be noted that solar cell 5 
is not essential and that a lighting device wherein only 
lamp body 1 is mounted on lamp support 2 and which 
is adapted to receive power from a power distribution 
line, is also within the scope of this invention. 
[0025] Lamp body 1 has an outer casing with a "thick 
quasi -T shape which is longer in the front-to-back depth 
direction than in the left-to-right width direction, this out- 
er casing being composed of lamp casing 7 and color- 
less transparent giobe 8 match ingly fixed to an opening 
in the bottom of lamp casing 7. Lamp casing 7 is made 
of stainless steel and globe 6 is made of acrylic resin. 
Lamp body 1 is supported on lamp support 2 by fitting 
and fixing mounting base 13, which projects integrally 
at the rear of lamp casing 7, to support arm 14. Lamp 
body 1 is for example fixed in a position approximately 
3.5 m directly above the sidewalk and in a position such 
that its illuminating surface is directed downward and its 
axis in the longitudinal direction extends forwards with 
a slight upward tilt. 

[0026] FIG. 2, FIG. 3 and FIG. 4 show respectively a 
side view, a bottom view and a rear view of lamp body 
1 of FIG. 1. FIG. 5 is an exploded perspective view of 
lamp body 1 seen in an angle from below. FIG. 6 is like- 
wise a perspective view of lamp body 1 but seen from 
the side. FIG. 7 is a schematic vertical sectional view 
looking through the width of the rear portion of lamp 
- body 1 . FIG. 8 is an enlarged partial view of light source 
3 shown in FIG. 7. 

[0027] The structure of lamp body 1 of a white LED 
lighting device according to an embodiment of this in- 
vention will now be described. Lamp body 1 has lamp 
casing 7, globe 8, light source 3 and light source con- 
troller 6. Lamp casing 7 and globe 8, which constitute 
the outer casing of lamp body 1 , have, in those parts 
facing light source 3 which is housed inside the casing, 
a transverse sectional shape which is rectangular in rear 
portions 7A and 8A that lie towards mounting base 13, 
the sides of said rectangular shape which are parallel to 
the longer direction from front to back being the short 
sides, and which is a slender (narrower than rear por- 
tions 7A and 7B) tapering trapezoid in front portions 78 
and BB that lie integrally adjacent to the rear portions. 
When assembling lamp body 1 , lamp casing 7 is placed 
on top relative to globe 8 and the opening portions of 
these two parts are joined together. Globe edge frame 
22 made of stainless steel and fitted to the rim of giobe 
8 is then fitted inside the rim of lamp casing 7 to form an 
outer casing with a watertight integral structure obtained 
by the use of some fixing means such as clamping 
screws. 

[0028] As reference to FIG. 5 and FIG. 7 makes evi- 
dent, the inside of the illuminating surface of globe 8 is 
a smooth surface 1 7; the outside is longitudinally band- 
ed concavo-convex surface 18 consisting of adjoining 



8 

ridges and valleys alternating in succession with a pitch 
of a few millimetres, for example 5 mm; and the illumi- 
nating surface of the globe as a whole is formed as a 
curved plate with symmetry in the right-left width direc- 
5 tion and whereof the bottom is the center line in the lon- 
gitudinal direction. 

[0029] Light source 3 comprises as its constituent el- 
ements reflective plate 9, base plate 10 for LED ele- 
ments (hereinafter termed simply "base plate 10") and 
to the required number of white LED elements 11 , and is 
formed as a plate-type light source with a shape corre- 
sponding to the transverse sectional shape of the inte- 
rior of the above-mentioned outer casing. Referring to 
FIG. 5 and FIG. 7, reflective plate 9 is a plate of a metal 
w such as aluminium. A plate of prescribed shape is used, 
and the front reflective surface of the plate 9 has a spec- 
ular finish. Reflective plate 9 moreover formed by a per- 
forated plate In which holding holes have been made in 
a matrix-like array of prescribed pitch, the number of 
20 holding holes so formed being equal to the prescribed 
number of white LED elements 1 1 to be used. Examples 
of this embodiment would be a perforated mirror plate 
in which the holding holes have been made in a matrix- 
like array with a staggered configuration, a checker- 
's board configuration, etc., and where the criterion for 
hole pitch is to add a gap of 7 mm to the outer diameter 
of a white LED element 11 . 

[0030] Each of a prescribed number of bullet-shaped 
white LED elements 11 Is inserted and held in a respec- 

30 tive holding hole and thus fixed in reflective plate 9. How- 
ever, as shown in FIG. 8, in this embodiment dimensions 
are determined and fixed so that the front face of reflec- 
tive plate 9 is positioned 2 to 4 mm (dO in FIG. 8) behind 
electrode portion 12. The reason for this positioning is 

35 simply that the described position of reflective plate 9 
gives the optimum conditions for minimizing attenuation 
of the light emitted by electrode portion 12 and for en- 
suring that the emitted light is efficiently reflected in a 
forward direction. 

40 [0031] Base plate 10 is a conventional circuit board. 
A prescribed number of very small holes are made in 
base plate 10 in a prescribed arrangement which corre- 
sponds to positive terminals 23 and negative terminals 
24 of white LED elements 11. These terminals consist 

45 of fine conductive wires. Base plate 1 0 is disposed par- 
allel to and directly behind reflective plate 9, and the 
above-mentioned very small holes are used to attach 
positive terminals 23 and negative terminals 24 of white 
LED elements 1 1 to base plate 1 0 by means of solder 

50 25. A series-parallel electrical network suitable for the 
applied voltage is formed at the positive and negative 
terminals. 

[0032] Looking in more detail at light source 3 with the 
configuration described above, and referring to FIG. 5, 
55 because the portion of light source 3 which is housed in 
rectangular rear portion 7A is relativety wide, reflective 
plate 9 and base plate 1 0 of this portion are formed into 
a bent plate having a wide half-angled gutter shape cor- 
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responding to the rectangular curved plate of rear por- 
tion 8A of globe B. On the other hand, In the portion of 
tight source 3 which is housed in elongated trapezoidal 
front portion 7B, reflective plate 9 and base plate 10 are 
formed as flat plates with elongated trapezoidal shapes 
corresponding to the elongated trapezoidal curved plate 
of front portion 8B of globe B. The entirety of light source 
3 thus configured is housed in lamp casing 7 and posi- 
tioned therein so that a gap d1 of approximately 20 mm 
(see FIG. 7) is maintained between light source 3 and 
globe B. In a preferred embodiment d1 indicates a min- 
imal clearance between light source 3 and globe 8. 
[0033] Light source controller 6 is a control system for 
controlling several functions including turning light 
source 3 on and off, charging and discharging the stor- 
age battery of power source device 4, and connecting 
and disconnecting solar cell 5. Light source controller 6 
is provided with control command elements such as a 
timer and a daylight sensor, automatic voltage sensing 
means for sensing the output voltage of solar cell 5, and 
automatic electrical storage means which uses the au- 
tomatic voltage sensing means to cause electric power 
obtained from solar cell 5 to accumulate in the storage 
battery. Light source controller 6 is also provided with 
light source control means for turning light source 3 on 
and off and for adjusting the amount of emitted light, an 
the basis of control commands generated by the above- 
mentioned control command elements. As shown sche- 
matically in FIG. 7, light source controller 6, in which 
these various functional components are integrated, is 
housed in the vacant space behind light source 3 inside 
lamp casing 7, with electrical connections to light source 
3, power source device 4 and solar cell 5. 
[0034] . The structure of the principal parts of a white 
LED lighting device according to an embodiment of the 
invention has now been described. However, the part 
referenced 16 in FIG. 2 and FIG. 5 is a heat shield plate 
and may be added to lamp body 1 if required. This op- 
tional heat shield plate 1 6 is a pressed metal plate made 
of aluminium or the like and has a shape similar to the 
planar external shape of lamp body 1. It is mounted in 
the form of a sunshade directly above lamp casing 7 but 
leaving a slight air gap between the heat shield plate 
and the lamp casing. The provision of heat shield plate 
16 in this way suppresses temperature rise inside lamp 
body 1 caused by direct exposure of lamp body 1 to sun- 
light. 

[0035] Lamp support 2 Is preferably formed from a 
hollow pipe. In this case, an air vent (not illustrated) is 
opened by conventional means in the pipe wall dose to 
the upper end of the support, thereby enabling the hol- 
low portion within the support to produce a chimney ef- 
fect, with the result that heat generated by the ambient 
air temperature can be discharged from the air vent. 
This prevents a temperature rise, stabilizes the perform- 
ance of the storage battery and extends battery life. 
[0036] The parts referenced 1 9 and 20 in FIG. 2 and 
FIG. 3 are air inlets and air outlets, respectively. Air inlet 



1 9 opens in the rear face of the side plate in rear portion 
7A of lamp casing 7, while air outlet 20 opens in the side 
face of the side plate in rear portion 7A. Air that has en- 
tered through air inlet 19, which is provided at a lower 

5 level than air outlet 20, passes through the inside of 
lamp casing 7 and exits from air outlet 20, whereby rise 
in temperature inside the casing is suppressed by nat- 
ural ventilation. This serves to stabilize the performance 
of the light source controller 6 and the white LED ele- 

io ments 1 1 , which are sensitive to temperature conditions. 
[0037] The operation of the device provided by this 
invention and having the configuration described above 
will now be described. Lamp body 1 supported by lamp 
support 2 is for example fixed in a position approximate- 

15 ly 3 to 4 m directly above the sidewalk and in a position 
such that its illuminating surface is directed downward 
and its axis in the longitudinal direction extends forwards 
with a slight upward tilt. In the example shown in FIG. 
6, lamp body 1 is fixed so that it extends forwards with 

20 an upward angle of inclination G1 equal to 10 degrees 
from horizontal. It may be noted that in the lighting de- 
vice shown in FIG. 6, light source 3 in the front portion 
7B of lamp casing 7 is provided in such a manner that 
it inclines upward at an angle 62 equal to 5 degrees rel- 

25 ative to the above-mentioned longitudinal direction axis 
(x) t and consequently light source 3 in the front portion 
7B extends forwards with an upward angle of inclination 
63 equal to 1 5 degrees from horizontal. 
[0038] Lamp body 1 installed as described above 

30. lights up in the interval from sunset to sunrise under au- 
tomatic control by light source controller 6. In this em- 
bodiment, all the required electric power can be supplied 
by solar energy, by storing the electric power obtained 
from solar cell 5 in the storage battery of power source 
• 35 device 4 via light source controller 6. The present light- 
ing device, having high luminance white LED elements 
11 as its light source, provides the same level of bright- 
ness as a conventional fluorescent light with only ap- 
proximately one third of the energy consumption. Other 

40 advantages are that long-term (approximately 1 3 years) 
operation with no bulb burn-outs is achievable; attrac- 
tion to insects is very slight because the wavelength of 
the emitted light is close to that of sunlight; and illumi- 
nance can be maintained even in cold regions where 

45 fluorescent lights will not work. 

[0039] An advantage worth special mention is the re- 
markable enlargement of the Irradiation area of lamp 
body 1 . Namely, thanks to the thick quashP shape de- 
sign, which is so suitable for a lighting device, and to the 

50 synergism - shown schematically in FIG. 7 - between 
the optical reflection capability of reflective plate 9 and 
the optical refraction capability of the corrugations and 
curved plate of globe 8, light which has passed through 
globe 8 diffuses over a wide area. As a result, the effec- 

55 tive irradiation range as projected onto the ground - 
measuring this range outwards from a point directly be- 
low the lighting device - is a fairly long approximately 
elliptical region with a width that is approximately twice 
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the depth from front to back. It is therefore possible to 
obtain an enlarged Irradiation range and an illuminance 
distribution which is ideal for streetlights. Another fea- 
ture of lamp body 1 is that the entire illuminating surface 
of globe 6 shines with a uniform brightness which is gen- 5 
tie an the eyes. 

[0040] FIG. 9 shows the illuminance distribution as 
measured an the ground during operation of a white 
LED lighting device according to this embodiment of the 
invention. For these measurements, lamp body 1 was io 
positioned at a height of 3450 mm directly above the 
sidewalk, with its illuminating surface directed down- 
ward and its axis (x) in the longer or longitudinal direction 
extending forwards with an upward angle of inclination 
61 equal to 1 0 degrees from the horizontal. Lamp body t5 
1 employed 120 white LED elements (NSPW500BS, lu- 
minous intensity 9.20 cd per LED) arranged in a stag- 
gered configuration, giving a power consumption of 
about 10W. 

[0041 ] According to FIG. 9, an illuminance of 42.6 lux 20 
was obtained directly beneath lamp body 1 , and this de- 
creased (to 35.0 lux, 20.0 lux and 5.0 lux) with increasing 
distance, in the lamp body 1 longitudinal direction (i.e., 
in the road width direction), an illuminance of 1.5 lux was 
obtained at distances of up to 2.3 m an the roadway side 25 
and at distances of up to 3.3 m an the opposite side. In 
the lamp body 1 width direction (i.e., in the lengthwise 
direction of the road), an illuminance of 1 .5 lux was ob- 
tained at distances of up to 5.3 m in both forward and 
backward directions. In a comparison test conducted 30 
under the same conditions with the exception that both ■ - 
the inner and outer surfaces of globe 8 of lamp body 1 
were made smooth curved surfaces instead of one be- 
ing a concavo-convex surface, an illuminance of 1 .5 lux 
was confirmed at distances of up to 3 m in the lamp body 35 
1 width direction (i.e., in the lengthwise direction of the 
road), In both forward and backward directions. As Is 
evident from these comparative results, there is a par- 
ticularly striking increase in the effective irradiation 
range in the width direction of lamp body 1 , thereby con- *o 
firming the advantageousness of the lighting device of 
the present Invention. 

[0042] As has now been described, in the present In- 
vention, the apparent increase in the number of white 
LED elements 11 and the effective optical reflection - « 
these characteristics being obtained by the use of a re- 
flective plate in the light source for white LED lighting - 
in conjunction provide an efficient and loss-free frontal 
irradiation. This makes it possible to maintain ample il- 
luminance while minimizing the number of white LED so 
elements 1 1 . Accordingly, the light source for white LED 
lighting of the Invention is advantageous in application 
to white LED lighting devices such as streetlights. 
[0043] Moreover, as regards the white LED lighting 
device of the Invention, thanks to a design which is suit- 55 
able for lighting devices, and thanks to the synergism 
between the optical reflection capability of the reflective 
plate and the optical refraction capability of the corruga- 



tions and curved plate of the globe, the effective irradi- 
ation range as projected onto the ground • measuring 
this range outwards from a point directly below the light- 
ing device - is an approximately elliptical shape whereof 
the width is greater than the length from front to back. It 
is therefore possible to obtain an enlarged irradiation 
range and an illuminance distribution which is Ideal for 
streetlights. Another advantage of the white LED lighting 
device of the Invention is that it is clearly different from 
a cluster of spotlights or the like, in that the entire illumi- 
nating surface of the globe shines with a uniform bright- 
ness which is gentle an the eyes. Furthermore, the 
present Invention can provide a lighting device which 
compares favorably with a conventional fluorescent light 
in terms of energy consumption. 
[0044] Again, because the present invention uses 
white LED elements for the light source, ample illumi- 
nance can be guaranteed over long periods of time at 
low power loads; overall, low running costs can be main- 
tained; and an energy-saving, maintenance-free lighting 
device can be realized. • 

[0045] Yet another advantage of the invention is that 
by providing both power source device 4, which has a 
storage battery, and solar cell 5, all the electric power 
required to light the lighting device during the night can 
be supplied by means of solar energy alone, and hence 
the invention contributes to reducing the consumption 
of electric power and also eliminates the laying of power 
cables. Furthermore, selection of installation sites is 
less restricted and installation work is simplified. The 
present invention will therefore certainly play a signifi- 
cant role in improving streets and their surrounding en- 
vironments. 
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[0046] 


1 


lamp body 


2 


lamp support 


3 


light source for white LED lighting 


4 


power source device 


5 


solar cell 


6 


light source Controller 


7 


lamp casing 


7A 


rear Portion of lamp casing 


7B 


front Portion of lamp casing 


8 


globe 


8A 


rear portion of globe 


8B 


front portion of globe 


9. 


reflective plate 


10 


base plate for LED elements 


11 


white LED element 


12 


electrode portion 


13 


mounting base 


14 


support arm 


15 


bearing portion at bottom end 


16 


heat shield plate 
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1 7. smooth surface 

1 8 concavo-convex banded surface 

19 air inlet 

20 air outlet 

5 

Captions an drawings 
[0047] 

FIG. 5 10 
"direction of light" 
FIG. 6 

"direction of light" 
FIG. 7 

"refraction of light" is 
FIG. 9 

[caption on both horizontal and vertical axes: "dis- 
tance (m)"l 

20 

Claims 

1 . A method for fabricating a light source for white LED 
lighting, comprising the steps of: 

25 

(i) inserting and holding a plurality of white LED 
elements (11) in holding holes in a reflective 
plate (9), said plate (9) being formed by. provid- 
ing a required number of said holding holes, in 

a matrix-like array of prescribed pitch, in a plate 30 
of a shape corresponding to the illuminating - 
surface of a lamp body (1); . « 

(ii) fixing said plurality of white LED elements 
(11) at locations 2 to 4 mm behind their respec- 
tive electrode portions (12); 35 

(iii) attaching the positive and negative termi- 
nals (23, 24) of the white LED elements (11) to 
a base plate (10) for the LED elements, said 
base plate being disposed parallel to and di- 
rectly behind the reflective plate (9); and aq 

(iv) forming, at the positive and negative termi- 
nals (23, 24), a series-parallel electrical net- 
work suitable for the applied voltage. 

2. A white LED lighting device comprising: *s 

(A) a lamp body (1 ) provided with a lamp casing 
(7), a colourless transparent globe (8) match- 
ingly fixed to an opening in the bottom of said 
lamp casing, a light source (3) for white LED so 
lighting housed in the lamp casing, and a light 
source controller likewise housed in the lamp 
casing; 

(B) a lamp support (2) for supporting the lamp 
body (1) in a position such that the illuminating 55 
surface of said lamp body Is directed downward 
and its axis (x) in the longitudinal direction ex- 
tends forwards with a slight upward tilt; and 



(C) a power source device (4) housed in the 
lower part of the lamp support and supplying 
electric power to the light source (3) for white 
LED lighting; 

said white LED lighting device character- 
ized in that: 

(D) the lamp casing (7) and the globe (8) have, 
in those parts facing the light source for white 
LED lighting, a transverse sectional shape 
which is rectangular in the rear portions (7A, 
8 A) that lie towards a mounting base (13), the 
sides of said rectangular shape being parallel 
to said longitudinal direction (x) and being the 
short sides of the rectangular shape, and which 
is an elongated trapezoid in the front portions 
(7B, 8B) that are adjacent to the rear portions 
(7A, 8A); 

(E) the inside of the illuminating surface of the 
globe (8) is a smooth surface, the outside is a 
longitudinally banded concavo-convex surface 
(18) consisting of adjoining ridges and valleys 
alternating in succession with a pitch of a few 
millimeters, and the illuminating surface of the 
globe (B) as a whole is formed as a curved plate 
with bilateral symmetry whereof the bottom is 
the center line in said longitudinal direction; 

(F) the light source (3) for white LED lighting is 
comprises: 

* (i) a plurality of white LED elements (11 ) in- 
serted in holding holes in a reflective plate 

■ (9), said plate providing a required number 
of said holding holes in the form of a mufti- 
. row, multi-column array of prescribed pitch; 

(ii) said plurality of white LED elements lo- 
cated at locations 2 to 4 mm behind their 
respective electrode portions (12); 

(iii) positive and negative terminals (23, 24) 
of the white LED elements attached to a 
base plate (10) for the LED elements (11), 
said base plate being disposed parallel to 
and directly behind the reflective plate; and 

(iv) a series-parallel electrical network 
formed at the positive and negative termi- 
nals suitable for the applied voltage; 

(G) the reflective plate (9) and the base 
plate (1 0) for the LED elements in said rear 
portions (7A, 8A) are formed into a bent 
plate having a wide half-angled gutter 
shape corresponding to said curved plate; 

(H) the reflective plate (9) and the base 
plate (1 0) for the LED elements in said front 
portions (7B, 8B) are formed into an elon- 
gated trapezoidal flat plate corresponding 
to said curved plate; and 

(I) the intrinsic irradiation range of the lamp 
body (1 ) is enlarged on the basis of a syn- 
ergism between the optical reflection capa- 
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bility of the reflective plate (9) and the op- 
tica! refraction capability of the corruga- 
tions and curved plate of the globe (8). 

The white LED lighting device of Claim 2, wherein: s 

a solar cell (5) is mounted and fixed at the upper 
end of the lamp support (2); 
the power source device (4) is provided with a 
storage battery; and 

the fight source controller (6) is provided with 
automatic voltage sensing means for sensing 
the output voltage of the solar cell (5), and with 
automatic electrical storage means which uses 
said automatic voltage sensing means to cause 
electric power obtained from the solar cell (5) 
to accumulate in the storage battery. 

The white LED lighting device of Claim 3, wherein: 

the lamp support (2) is formed from a hollow 
pipe and provided with an air vent in the pipe 
wall close to the upper end, thereby enabling 
the hollow portion to produce a chimney effect 
so that heat generated by ambient air temper- 25 
ature can escape. 

The white LED lighting device of Claim 3 or Claim 
4, wherein: 

„_ « ■ 30 - 

• the lamp body is provided with a metal heat 
shield plate (1 6) mounted in the form of a sun- 
shade directly above the camp casing (7) but 
leaving a slight air gap between said heat shield 
plate and the lamp casing. 35 

The white LED lighting device of Claim 5, wherein: 

the lamp body (1 ) is provided with air inlets and 
air outlets (1 9, 20} in the rear and side faces of *o 
the side plate in said rear portions of the lamp 
casing. 
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FIG. 9 
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